A tolerance test was conducted with total 48 male turkeys (strain, Big 6, of three months old) over a period of 70 days, to find the effect of basil and thyme (medicinal plants) and some enzymes (kemzyme and zymogen) as feed additives on turkey toms' performances. Forty-eight male turkeys (3 months old) were randomly divided into eight groups (6 toms/each). The control group (C) was fed a basal diet without feed supplementation. Group (B) was supplemented with basil (3 g basil/kg diet) group (T) was fed thyme (2 g thyme/kg diet), group (TB) was fed a mixture of basil and thyme (3 g basil + 2 g thyme kg diet), group (Z) was fed zymogen (1 ml/4 liter water); and group (K) was supplemented with kemzyme (0.5 g/kg diet), group (BTK) was fed a mixture of basil, thyme and kemzyme, the last group was fed with diet supplemented with basil, thyme and zymogen. Body weight gain, feed conversion ratio was measured at the end of 10 th week of experiment. Blood samples were taken to measure some biochemical parameters, at the same time some tissues for morphological and molecular studies were prepared. Toms fed with either basil, thyme or kemzyme (BT) had significantly (p < 0.05) heaviest body gain than the control, (Z) or (BTZ). Significant increase occurred of the dressing percent (DP%) in group (B) and (BT) compared to the groups (T, Z, BTK and BTZ).
Feed
Basal ration were formulated to cover the nutrient requirements of growing turkey according to National Research Center (NRC) (1994) .
The composition of the formulated diet is shown in Table 1 , then the additives were added according to the group: Note. * Per kg premix: 10 000 000 IU vit. A, 1 000 000 IU vit. D 3 , 50 000 mg vit. E, 7 000 mg vit. K 3 , 2000 mg vit. B 1 , 6000 mg vit. B 2 , 2000 mg vit. B 6 , 25 mg vit. B 12 , 50000 mg niacin, 220 mg biotin, 15000 mg folic acid, 400000 mg choline, 2000 mg pantothenic acid, 400000 mg magnesium, 70000 mg zinc, 30000 mg manganese, 75000 mg iron, 5000 mg copper, 750 mg iodine and 250 mg cobalt. ** Calculated analysis was based on National Research Center (NRC) (1994) .
Measured Parameters

Growth Parameter
The live body weight of turkey toms was recorded at the beginning of the experiment (3 month age), he weekly changes and daily feed consumption calculated till the end of the experiment (at the end of the 10 th week) to compute the following: Average daily feed intake, average daily body weight gain (g/week), feed efficiency and feed conversion ratio.
Serum Biochemical Parameter
All tests were performed using kits purchased from Spectrum Company, Dokki, Giza, Egypt. Cholesterol was estimated according to Ellefson and Carawy (1976) , triglycerides according to (Bucolo & David, 1973) , Total lipids estimated according to (Zollner & Kirsch, 1962) , total protein method by (Kaplan and Szalbo, 1983) , Albumin was measured according to method of (Grant et al., 1987) , alanine amino transferase and asprtate amino transferase were estimated according to (Breuer, 1996) . Antioxidant parameters such as malonaldehyde (MDA), serum oxide dismutase (SOD) were performed using kits purchased from Biodiagnostic Company, Dokki, Egypt according to method by Ohkawa et al. (1979) , (Nishikimi et al., 1972) respectively and total antioxidant capacity (TAC) according to (Koracevic et al., 2001 ).
Intestinal Morphometry
At the end of experiment samples from duodenum taken for measuring the length and width of intestinal villi, depth of crypts and number of goblet cells using light microscope according to (Brancroft et al., 1996) .
Intestinal Integrity
DNA and RNA purification from tissues (QIA amp DNA, RNA min kit) were applied according to (Fisher & Suttle, 2011) .
Statistical Analysis
Data are represented as means and analyzed by one-way ANOVA using Microsoft office excel computer program excel version 2007 according to (Snedecor & Cochran, 1980) . The groups were compared by pooled standard error (SE pooled) at P value ≤ 0.05) (Bret Larget, 2003) .
Results and Discussion
The present study was conducted to clear the turkey gastrointestinal tract integrity and functionality using feed additives basil (B), thyme (T), kemzyme (K) and zymogen (Z). Most of published research has dealt with growth performance without looking to the integrity of intestinal tract and metabolic parameters. Moreover, the panel of combination of natural medicinal plants and some enzyme endorse little attention.
The herbs and plant extract act on appetite, intestinal microflora, stimulate pancreatic secretions to increase endogenous enzymes activity and immune system. Many plant products have a broad antimicrobial activity, antioxidant and sedative properties (Demir et al., 2005) . They postulated that, effect could be due to increase production of digestive enzymes and improved utilization of digestive products (Laughout, 2002) . The results presented in Table 2 indicates that, the body weight (BWt), dressing percentage (D.P.) and both feed efficiency (FE) and feed conversion ratio (FCR) at the end of the experimental period (10 th week). Data identify shows a significant increase in (BWt) of toms supplemented with (B) or (T) or (BT) and (K) as compared to that of (C) or (BTK) or (BTZ) groups. The former results is proud with that of Wenk (2000) and Zheng and Wang (2001) who cleared the benefits of herbs and plant like basil and thyme which include many different bioactive ingredients such as alkaloids, bitters, flavinoids, glucosoids, mucilage, saponines and tannins. As well as the results of the growth performance and feed efficiency confirm the finding of Abbas et al. (2010) , Alloui et al. (2012) , Iji et al. (1999) , Feizi et al. (2013) , , Mamoun et al. (2014) and Osman et al. (2010) , who reported that, broilers fed basil diet had significantly the heaviest body weight. While the natural medicinal plant was considered alternative to antibiotics growth promoters. Also, the results are inagreement with Sharifi et al. (2013) who suggested that herbs and various plants have appetizing and antimicrobial properties. Concerning to all finding as a growth performance and feed conversion the present results in groups supplemented with either (B) or (T), it go hand by hand with the former finding of Alloui et al. (2012) and Mamoun et al. (2014) who suggest a morphological change of a gastrointestinal tissue in broiler chicken that increase the production performance (weight gain and feed conversion).
Effect of Basil
Moreover, indirectly the increase of Body weight are proud with the evidence that herbs and plant extract stimulate the growth of beneficial bacteria and minimize pathogenic bacteria activity in the gastrointestinal tract (Laughout, 2000; Wenk, 2000) . Besides that, scientists discovered appetizing and stimulating activity of herbs and plant extracts on animal digestive and immune system could benefit performance and health of poultry (Abdel Azeem, 2006; Ahmed, 2011; Osman et al., 2005; Tucker, 2002) . Thus the obtained results assured the former recorded data. At the same time, the improved body weight could be attributed to the presence of thyme oil which stimulate secretion of digesting enzymes (Aji et al., 2011; Khan et al., 2010; Feizi et al., 2013) . Additionally, enzyme supplementation (K) was associated with assured the finding of (Falcao-e-Cunha et al., 2007; Saleh et al., 2006 Saleh et al., , 2008 While enzyme can partially hydrolyze the non-starch polysaccharide (NSP) reduce the viscosity of gut contents and result in improvements of nutrient absorption.
recorded that broiler performance was not affected by enzyme supplementation. Zakaria et al. (2010) recorded that, exogenous enzyme was not capable of modifying gastrointestinal environment to improve efficiency of feed utilization. Meanwhile Hajati (2010) found that adding enzymes to broilers diet significantly decreased body weight gain and feed intake. Note. Data indicate mean, n = 6/group. Control (C), basil (B), thyme (T), basil + thyme (BT), zymogen (Z), kemzyme (K), basil + thyme + kemzyme (BTK), basil + thyme + zymogen (BTZ), body weight (BWt), body weight gain (BWG), feed efficiency (FE), feed conversion (FCR), pooled standard error (SE pooled).
Effect of Basil, Thyme, (Basil + Thyme), Zymogen, Kemzyme, (Basil + Tyme + Kemzyme) and (Basil+ Thyme + Zymogen) on Some Serum Metabolic Parameters
Data presented in Table 3 records that serum cholesterol levels were increased by supplementation with (T) or ( Mansoub et al. (2011a Mansoub et al. ( , 2011b found that 1 gm/kg thyme fed to broilers resulted in improved cholesterol profiles. Also, Lee et al. (2003) found a reduction of serum cholesterol and triglyceride levels as results of thyme supplementation was due to the lowering effect of thymol and carvacrol on HMG-COH reductase which is the rate limiting enzyme of cholesterol synthesis. Meanwhile, Sengül et al. (2008) found no effect of thyme on blood cholesterol level. Also, Abbas et al. (2010) reported that basil as a feed additive for broilers resulted in a reduction for cholesterol level. Moreover, increased level of both serum triglycerides and cholesterol levels in groups supplemented with enzyme (K) or (Z) confirm the former reported data of Ahmed et al. (2013) , Hajati (2010) , Saleh et al. (2006) , and Saleh et al. (2010) .
The same table shows a significant increase of aspartate amino transferase (AST) serum activities in groups supplemented with either (T) or (Z). Meanwhile, both groups (T) and (Z) recorded a significant decrease of serum alanine amino transferase (ALT) than all other experimental groups in contrast to the results obtained by Ahmed et al. (2013) who found that supplementation of broilers ration with polyzymes did not produce changes in the activities of ALP, AST and ALT. But, these results go hand by hand with (K) group indicating that multi enzyme (K) is safe does not alter hepatic function of turkey toms (Abaza & Omara, 2011) . The illustrated results of serum antioxidant activity in Table 4 MDA is one of the most frequently used biomarkers providing an indicator of the overall lipid peroxidation and may be a potential biomarker for oxidative stress (Killie et al., 2003) . The decrease of (MDA) activities may be due to antioxidant activities of basil (Seung-Jool et al., 2005; Hussein et al., 2008; Zhang et al., 2009; Meera et al., 2009 ) on the other hand values of superoxide dismutase (SOD) illustrate no differences in all groups. Meanwhile, the serum total antioxidant capacity (TAC) recorded significant higher values in all experimental groups compared to that level of control. At the same time, the present values of MDA for groups supplemented with (T) is opposite to the finding of Bolukbasi et al. (2006) and Schiavone et al. (2007) who considered thyme leaves and their contents of biphenylic as well as flavinoid compounds have been found to exhibit antioxidant capacity. As well as Rahim et al. (2011) assured that thyme and oregano contain large amount of monotrepens thymol, carvacrol and flavinoids are exerting antioxidant properties. Concerning the increase of SOD in group supplemented with thyme (Shwartiz et al., 1996; Yanishlieva et al., 1999) recorded that, Phenolic components like carvacrol and thymol were found to be responsible for the stabilization of thyme oil due to their antioxidant activities Tymol and carvacrol are reported to inhibit lipid peroxidation. Moreover, the phenolic trepens improved stability of poultry production by decreasing lipid peroxidation. (Schiavone et al., 2007) suggested that high antioxidant activity of the thymol is due to the presence of phenolic hydroxy (OH) group that act as hydrogen donors to the proxy radicals which are produced during the first step of lipid oxidation which in turn retard the hydroxyl peroxide formation.
Moreover, Hashimpour (2012) found that chicken supplemented with thymol caused an increase in SOD activity while MDA was reduced in the liver and serum by these inclusions thus the active substance of these phytogenic products may improve the antioxidant status due to antioxidant properties of thymol and carvacrol by elevating the activity of antioxidant enzymes.
Concerning the total antioxidant capacity (TAC) measures the overall antioxidant capacity (Sharma & Kaur, 2015) Assured the antioxidant properties of all used feed additives ((T), (B), (K), (Z), (BTK) and (BTZ)) by the obtained higher values of (TAC) of all groups. Sometimes the present data of superoxide dismutase (SOD) Note. Data indicate mean, n = 3/group. Control (C), basil (B), thyme (T), basil + thyme (BT), zymogen (Z) kemzyme (K), basil + thyme + kemzyme (BTK), basil + thyme + zymogen (BTZ), pooled standard error (SE pooled).
Effect of Basil, Thyme, (Basil + Thyme), Zymogen, Kemzyme, (Basil + Thyme + Kemzyme) and (Basil + Thyme + Zymogen) on Serum Thyroid Hormones (T 3 & T 4 )
Turkeys supplemented with B and BTZ recorded a significant increase in serum T 4 level compared to C while group supplemented with Z, BTK and BTZ showed significantly higher T 3 level compared to control. Iqbal et al. (1990) and Yahav et al. (1998) pointed the relation between ambient temperature, feed intake, growth rate and plasma T 3 levels may be associated with changes in structural and function of intestinal tract. Supplementation of turkey ration in the current study with (B), (BT) and enzymes exhibited significant increase in the concentration of serum T 3 this increase in T 3 level after treatment with herbs and enzymes may be due to enhancement of the digestion of food and absorption of nutrients, similar results obtained by Adams (2001), Ahmed et al. (2013) , Collin et al. (2003) , Hajati et al. (2009), and Saleh et al. (2006) who revealed that blood level of T 3 was elevated in broiler supplemented with enzymes while T 4 level was not significantly affected. Mousa (2008) found that no difference was observed in serum TSH and serum T 4 in broilers supplemented with polyzyme. This might be attributed to the direct or indirect stimulatory effect of the de-iodinaze activity in liver and kidney tissue promoting the transformation of T 4 to T 3 as described. A positive linear correlation has been found in chicken and turkeys between plasma T 3 level and feed intake and growth rate (Yahav et al., 1998) . Note. Data indicate mean, n = 3/group. Control (C), basil (B), thyme (T), basil + thyme (BT), zymogen (Z) kemzyme (K), basil + thyme + kemzyme (BTK), basil + thyme + zymogen (BTZ), pooled standard error (SE pooled).
Effect of Basil, Thyme, (Basil +Thyme), Zymogen, Kemzyme, (Basil + Thyme + Kemzyme) and (Basil + Thyme + Zymogen) on Intestinal Villous Length, Crypt Depth and Number of Goblet Cells
It is well known that the intestinal lumen is protected with developed healthy integrity of intestinal wall. Continuous layer of epithelial cells which is formed as a proliferation of crypt cells, that differentiate into mature cells (absorptive, goblet, and enteroendocrine cells). Also, part of the epithelial differentiation the so called villous structure (the main absorptive area). The villous height and crypt depth are studied by many authors (Ferrer et al., 1995; Uni et al., 1995 Uni et al., , 1996 Uni et al., , 1998 . The functional integrity of the intestinal mucosal epithelial cells depends on coordinated regulation of the mucus layer which is main secretory product of goblet cells which serve as the front line of innate host defense mechanism (Kim & Samuel, 2010) .
The results obtained from the present study (Table 6 Vol. 9, No. 12; (BT), (K), (BTZ) or (C) groups. At the same time, all groups supplemented with either herbs or enzymes recorded a higher significant ratio of villous height to crypt depth (V/C) in comparisons to those of control group. Similar results were obtained by Loodi et al. (2004) and Mathalothi et al. (2002) who concluded that the exogenous enzymes improved nutrient digestibility leading to increasing the villous surface and concentration of conjugated bile salts. Moreover, Ahmed et al. (2013) , Bala murugan et al. (2011), Neto et al. (2012) , and Zikic et al. (2008) stated that enzymes are able to increase the villi height and width and reduce height and width of crypts. These changes were represented by elongation of villi and a higher villi/crypt depth ratio which indicate lower rate of enterocytes migration from crypts to the villous.
Moreover, the increase in villous height of turkey toms supplemented with thyme (T) in their diet in the present study showed that intestinal mucosal architecture can reveal information on intestinal function, increasing the villous height suggests an increased surface area for greater absorption of available nutrients as recommended by (Awad et al., 2009) . Also, the present results revealed that (V/C) was higher in thyme (T), thyme plus basil (BT) treated groups versus control. This increase is related to increase digestion& absorption (Montague et al., 2003; Plusk et al., 1996) .
Contradictory results obtained by Guo et al. (2004) , and Garcia et al. (2007) who found no differences in intestinal morphology among groups receiving either medicinal plants or a blend of plant extract. Moreover, Peric et al. (2010) , and Shams Sharph (2012) pointed that, phytogenic blend did not affect villous height, but caused the highest crypt depth and lower villous height/crypt depth (V/C). Consent the previous finding of Xu et al. (2003) that antimicrobial agents such as essential oils or their active components are known to reduce the intestinal microbial load which in turn reduces the presence of toxins that associated with the changes in intestinal histomorphology such as villous height and crypt depth. Moreover, Ocak et al. (2008) suggests that thyme leaves as growth promotors in broilers feed had no effect on relative weights of whole gut but, with other mechanism. Thus, indicate that the improved production results obtained in broilers fed phytogenic additives are not directly connected the improved gut morphology,
The obtained results revealed that the highest number of goblet cells was recorded in basil and basil plus thyme supplementation groups. Similar results were obtained by Jamaroz et al. (2006) who observed quantitative increases in the number of goblet cells and mucin secretion at the surface of the villi when feeding broilers, a mixture of plant extract contain carvacrol.
Although the density of goblet cells may result in an increase in mucin secretion, the number of goblet cells cannot be used to quantify this mucin secretion. The mucus layer plays key roles in the establishment of the commensal intestinal microbiota and the protection from colonization and invasion by the pathogenic microbiota (Kim & Samuel, 2010) . (Uni & Saklan, 1999) . The DNA concentration in a tissue reflects its rate of mitosis in a cell population, with the protein to DNA ratio indicating the cell size (Jin et al., 1998 ).
The present data recorded (Table 7 ) a significant increase in the total DNA of duodenal tissue of the groups supplemented with (B), (T), (Z), (BTK) or (BTZ). Moreover, the revealed results of DNA/protein of the duodenal tissues indicate higher ratio. These results increase DNA concentration in the duodenal tissue and reflect its mitoses in cell population which consent of Jin et al. (1998) . The same table revealed a decrease of RNA concentration of most experimental groups (T), (K) and (BTK). The former obtained results go hand by hand with the previous suggestions of Jin et al. (1998) , Uni et al. (1998), and Iji (1999) indicated that the concentration of DNA, RNA and their ratio to protein content, undergo variation and these variation not always consistent and differ from species or breed to others.
Taking the concepts of the all former authors in consideration of the development and cell size the present results recorded that supplementation of (T) and (BTK) increase the DNA/RNA, DNA/Protein and RNA/Protein. Meanwhile, RNA/Protein was increased by supplementation of most of the used feed additives (T), (B), (BT), (Z) and (BTZ). Also, the ratio of Protein/DNA increased only in group supplemented with (K). The variable results may be due to individual variation or the more short duration and late time (age of toms) of experimental application.
Herbs and botanicals contain many different antioxidants with a high potential for the protection of nutrient against oxidation and digestive tract in metabolism as well as in the products Several phytochemicals like essential oils or dietary fiber can contribute a balanced microflora (Eubiosis) and optimal precondition for an effective production against pathogenic microorganisms and intact immune system (Casper, 2003) . Note. Data indicate mean, n = 3/group. Control (C), basil (B), thyme (T), basil + thyme (BT), zymogen (Z), kemzyme (K), basil + thyme + kemzyme (BTK), basil + thyme + zymogen (BTZ), pooled standard error (SE pooled).
Conclusion
Supplementation of turkey rations with herbs (basil & thyme) and multienzymes (zymogen & kemzyme) either alone or in combination produce a significant improvement in turkeys' performance:
(1) They may regulate feed intake.
(2) Increase intestinal surface area for more absorption and utilization of feed.
(3) Contain different antioxidants activity.
All additives used in the experiment were safe and did not alter liver function and they improved all measured growth and metabolic parameters.
